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ABSTRACT

This research is aimed to synthesize titanium nitride (TiN) thin films on stainless steel
304 using metal vacuum arc surface coating technique. A titanium rod is used as cathode. Plasma
is generated by applying an arc pulse voltage of 450 V between the electrodes in N, atmosphere.
The pressure of N, is varied from 10° to 10~ torr. The bias voltage for substrate is -1 kV. Then
the properties of the films are investigated and compared with the untreated substrate. The
microstructure of TiN thin films is identified by X-ray photoelectron (XPS) and scanning electron
microscopy (SEM). The corrosion resistance is examined by electrochemical test in 1 M H,SO,
solution at 25°C. The electrical resistivity is analyzed by interfacial contact resistance (ICR)
measurements by following the Davies method.

The TiN thin films are very dense and smooth. Their thickness is around 35 — 62 nm. The
fabricated films contain TiN, TiON and TiO, species homogeneously except TiN6 specimen that
has only TiON and TiO, content. The ICR of all coated specimens are increased compared with
uncoated one. The coated surfaces have higher corrosion resistance than the uncoated one due to
the formation of the passive films after potentiodynamics polarization. The current from
polarization curve at -0.1 V is less than the DOE value, while the current at 0.6 V of all coated

specimen exceed the DOE value because their passive films are not stable. The film coated under



a nitrogen gas pressure of 5.0x10" torr is the best as a result of its thickest, lowest ICR and good

corrosion resistance.



